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1
DRIVE DEVICE

CROSS REFERENCE TO RELATED
APPLICATIONS

This application claims the benefit of priority to Japanese

Patent Application No. 2018-049288 filed on Mar. 16, 2018.
The entire contents of this application are hereby incorpo-
rated herein by reference.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present disclosure related to a drive device.

2. Description of the Related Art

As a drnive device used 1n electric vehicles such as an
clectric bicycle, an electric-assist bicycle, and a mobility aid
vehicle, there has been conventionally known a drive device
including a motor in a hub.

In the aforementioned drive device, the motor 1s housed
in the hub. Accordingly, the drive device has a structure that
poorly discharges heat of the motor.

SUMMARY OF THE INVENTION

An example embodiment of the present disclosure pro-
vides a drive device including a hollow hub rotatable about
a hub shaft extending parallel to a center axis, a motor
housed 1n the hub and fixed to the hub shait, and a speed
reducer connected to the motor and the hub. The motor
includes a rotor including a motor shait extending parallel to
the hub shaft, a stator disposed outside the rotor in a radial
direction, and a motor housing holding the stator therein.
The drive device includes thermal grease thermally connect-
ing the hub and the motor housing to each other.

An example embodiment of the present disclosure pro-
vides a drive device with an excellent heat discharging
performance.

The above and other elements, features, steps, character-
istics and advantages of the present disclosure will become
more apparent from the following detailed description of the
example embodiments with reference to the attached draw-
Ings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a cross-sectional view illustrating a drive device
according to a first example embodiment of the present
disclosure.

FIG. 2 1s a partial cross-sectional view of a drive device
according to a first modified example of an example embodi-
ment of the present invention.

FIG. 3 1s a partial cross-sectional view of a drive device
according to a second modified example of an example
embodiment of the present invention.

FIG. 4 1s a partial cross-sectional view of a drive device
according to a third modified example of an example
embodiment of the present invention.

DETAILED DESCRIPTION OF TH.
PREFERRED EMBODIMENTS

(Ll

FIG. 1 1s a cross-sectional view illustrating a drive device
in a first example embodiment.
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The drive device 10 1n the first example embodiment 1s
used as a drive device of electric vehicles such as an electric
bicycle, an electric-assist bicycle, and a mobility aid vehicle.

The drive device 10 includes paired hub shafts 11, 12
fixed to the vehicle, a hollow hub 20 rotatable about a center
axis J of the hub shafts 11, 12, a motor 30 housed inside the
hub 20 and fixed to the hub shaft 12, and a speed reducer 40
connected to the motor 30 and the hub 20. The motor 30
includes a motor housing 34 fixed to the hub shaft 12. The
speed reducer 40 1s fixed to the motor housing 34.

The hub shafit 11, the speed reducer 40, the motor housing,
34, and the hub shaft 12 are connected and fixed to one
another 1n this order 1 an axial direction. The hub 20 1s
rotationally driven about the hub shaifts 11, 12 by drive force
of the motor 30 and the speed reducer 40 fixed to the hub
shafts 11, 12. A structure may be such that one of the hub
shafts 11, 12 1s fixed to the vehicle.

In the embodiment, a direction parallel to the center axis
I 1s simply referred to as “axial direction.” A direction from
the motor 30 toward the speed reducer 40 1n the axial
direction 1s referred to as a direction toward one side 1n the
axial direction and a direction from the speed reducer 40
toward the motor 30 is referred to as a direction toward the
other side 1n the axial direction. The direction toward the one
side 1n the axial direction i1s a direction 1n which a motor
shaft 31 protrudes from the motor 30 parallel to the center
axis J. The other side 1n the axial direction 1s the side on
which the motor 30 1s fixed to the hub shaft 12. Moreover,
the radial direction about the center axis J 1s simply referred
to as “radial direction.” A direction approaching the center
axis J in the radial direction 1s referred to as a direction
toward the 1nside 1n the radial direction and a direction away
from the center axis J 1s referred to as a direction toward the
outside in the radial direction. The circumierential direction
about the center axis I 1s simply referred to as “circumfier-
ential direction.”

The hub 20 i1s a hollow casing housing the motor 30 and
the speed reducer 40. The hub 20 includes a disc shaped lid
portion 20A and a bottomed cylinder shaped main body
portion 20B. The main body portion 20B 1s opened toward
the one side in the axial direction. The lid portion 20A closes
an opening portion of the main body portion 20B from the
one side in the axial direction. The lid portion 20A 1is
fastened to the main body portion 20B with bolts.

The main body portion 20B includes a bottom wall
portion 121 located on the other side 1n the axial direction
and a tubular portion 122 extending from an outer peripheral
edge of the bottom wall portion 121 toward the one side 1n
the axial direction. The motor 30 and the speed reducer 40
are housed in the tubular portion 122 of the main body
portion 20B 1n this order from the bottom wall portion 121
side.

The l1id portion 20A holds a first hub bearing 21 in a center
portion thereof as viewed in the axial direction. The hid
portion 20A 1s rotatably supported on the hub shatt 11 by the
first hub bearing 21. The main body portion 20B holds a
second hub bearing 22 1n a center portion of the bottom wall
portion 121 as viewed 1n the axial direction. The main body
portion 20B 1s rotatably supported on the motor housing 34
of the motor 30 by the second hub bearing 22.

In the drive device 10 of the embodiment, an annular wall
member 24 spreading from an mner wall surface of the hub
20 toward the inside in the radial direction 1s provided
between the motor 30 and the speed reducer 40 1n the main
body portion 20B.

The wall member 24 includes a disc portion 24a spread-
ing 1n a direction orthogonal to the axial direction, a cylin-
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drical first protruding wall 245 extending from an end edge
of the disc portion 24a on the inside in the radial direction
toward the other side in the axial direction, and a cylindrical
second protruding wall 24¢ extending from an end edge of
the disc portion 24a on the outside 1n the radial direction
toward the one side 1n the axial direction along the inner wall
surface of the hub 20. The second protruding wall 24c¢ 1s
fixed to the inner wall surface of the hub 20.

Due to the atorementioned configuration, the drive device
10 has, 1n the hub 20, a recess groove 25 whose side walls
are the wall member 24 and the bottom wall portion 121 of
the main body portion 20B of the hub 20 and whose bottom
surface 1s the inner wall surface of the hub 20 between the
wall member 24 and the bottom wall portion 121. The recess
groove 25 1s opened toward the inside 1n the radial direction.
Specifically, the drive device 10 of the embodiment has a
recess portion opened on the inside in the radial direction, on
the mner wall surface of the hub 20 facing the motor housing
34 1n the radial direction. In other words, the recess portion
1s located 1n a region of the mner wall surface of the hub 20
which faces the motor housing 34.

Thermal grease 60 1s disposed inside the recess groove 23.
The thermal grease 60 thermally connects the hub 20 and the
motor housing 34 to each other in the recess groove 25. In
other words, the thermal grease 60 thermally connects the
hub 20 and the motor housing 34 to each other in the recess
portion. Heat generated in the motor 30 1s thereby trans-
terred from the motor housing 34 to the hub 20 via the
thermal grease 60 and dissipates into the atmosphere from
an outer surface of the hub 20. Accordingly, the heat of the
motor 30 generated 1nside the sealed hub 20 can be efli-
ciently discharged.

In the embodiment, the recess groove 235 extends along
the entire inner wall surface of the hub 20 m the circum-
terential direction. In this case, the recess portion 1s a recess
groove extending along the entire inner wall surface of the
hub 20 1n the circumiferential direction. Although the ther-
mal grease 60 1s 1llustrated only 1n a lower portion of the hub
20 1 FIG. 1, the thermal grease 60 actually surrounds the
entire outer periphery of the motor housing 34 in the
circumierential direction. This causes the heat to be uni-
formly and radially dissipated from the outer peripheral
surface of the motor housing 34 toward the outside 1n the
radial direction. Accordingly, a better heat discharging per-
formance can be obtained.

The thermal grease 60 may be grease with the same
composition as lubrication grease used for lubrication of the
speed reducer 40. In this configuration, even 1f the thermal
grease 60 leaks to the speed reducer 40 side, only an increase
in the amount of the lubrication grease occurs. Accordingly,
tailure 1s less likely to occur 1n the operation of the speed
reducer 40.

Note that grease with composition different from the
aforementioned lubrication grease can be used as the ther-
mal grease 60 as long as the grease 1s less likely to affect the
operation of the speed reducer 40.

In the embodiment, the recess groove 25 1s provided by
using the wall member 24. The recess groove 235 can be
thereby provided without additionally processing the inner
wall surface of the main body portion 20B of the hub 20.
Accordingly, the hub 20 can be easily manufactured.

The wall member 24 1s located between the motor hous-
ing and the speed reducer 40 1n the axial direction. This
configuration can suppress leakage of the thermal grease 60
from a region between the outer peripheral surface of the
motor housing 34 and the inner wall surface of the hub 20
to the speed reducer 40 side.
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An mner peripheral end of the wall member 24 1s located
inside an outer peripheral end of the motor housing 34 in the
radial direction. Specifically, the length of the wall member
24 1n the radial direction 1s greater than a gap between the
motor housing 34 and the inner wall surface of the hub 20.
Leakage of the thermal grease 60 to the speed reducer 40
side can be thereby further suppressed.

The first protruding wall 245 of the wall member 24
extends in the axial direction from the wall member 24
toward the motor housing 34. In this configuration, even if
the drive device 10 1s overturned due to, for example,
overturning of the vehicle, the first protruding wall 24b
holds back the flowing thermal grease 60. Accordingly, the
thermal grease 60 1s less likely to leak to the speed reducer
40 side also 1n an event of overturning.

The hub 20 mcludes two connection portions 20a, 205
protruding from the outer peripheral surface thereof toward
the outside in the radial direction. Spokes of a wheel
including the drive device 10 as an electric hub are con-
nected to the connection portions 20a, 20b.

The motor 30 includes a rotor 32 having the motor shaft
extending parallel to the hub shaits 11, 12, a stator 33
disposed outside the rotor 32 1n the radial direction, and a
motor housing 34 holding therein the stator 33.

The rotor 32 includes a rotor core fixed to the motor shaft
31 and a rotor magnet fixed to an outer peripheral portion of
the rotor core. The rotor core 1s made of, for example,
laminated steel plates. The rotor 32 rotates about the center
axis J. In other words, the motor shaft 31 extends parallel to
the center axis J. The motor shaft 31 1s supported on a first
bearing 35 and a second bearing 36 held by the motor
housing 34.

The stator 33 includes a stator core 37 fixed to the motor
housing 34 and a coil 38 wound around teeth of the stator
core 37 via an insulator. The stator core 37 1s made of, for
example, laminated steel plates. The stator core 37 includes
protruding portions 37A protruding from an outer peripheral
surface of the stator core 37 toward the outside in the radial
direction. The protruding portions 37A are provided at
multiple positions in the circumierential direction on the
outer peripheral surface of the stator core 37. The protruding
portions 37A may be disposed outside the multiple teeth of
the stator core 37 in the radial direction. The protruding
portions 37A may have an annular shape continuous 1n the
circumierential direction.

The motor housing 34 includes a first motor bracket 34 A
disposed on the one side of the stator 33 1n the axial direction
and a second motor bracket 34B disposed on the other side
of the stator 33 in the axial direction. The motor housing 34
holds the stator 33 such that the stator 33 1s held between the
first motor bracket 34 A and the second motor bracket 34B 1n
the axial direction. Specifically, the motor housing 34
includes the first motor bracket 34 A fixed to the one side of
the stator 33 1n the axial direction and the second motor
bracket 34B fixed to the other side of the stator 33 in the
axial direction, and the first motor bracket 34A and the
second motor bracket 34B face each other with a gap 1n the
axial direction therebetween.

The first motor bracket 34A has a bottomed cylinder
shape opened on the other side in the axial direction. The
first motor bracket 34 A 1ncludes a bearing holder 131 which
holds the first bearing 35, in an end portion on the one side
in the axial direction. Part of the stator core 37 1s 1nserted 1n
an opening portion 134A of the first motor bracket 34A
which faces the other side in the axial direction.

The second motor bracket 34B has a bottomed cylinder
shape opened on the one side in the axial direction. The
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second motor bracket 34B includes a bearing holder 132
which holds the second bearing 36 and a hub shaft holder
133 which holds the hub shait 12, 1n an end portion on the

other side 1n the axial direction. Part of the stator core 37 1s
iserted 1 an opening portion 134B of the second motor
bracket 34B which faces the one side 1n the axial direction.

In the embodiment, the stator core 37 1s fastened to the
second motor bracket 34B with bolts.

The opening portion 134 A of the first motor bracket 34A
and the opening portion 134B of the second motor bracket
34B face each other in the axial direction with a gap
therebetween. In this configuration, since part of the stator
33 1s exposed through a gap between the first motor bracket
34 A and the second motor bracket 34B, the stator 33 and the
thermal grease 60 come 1nto direct contact with each other.
The heat of the stator 33 can be thereby efliciently dissipated
via the thermal grease 60.

The protruding portions 37A are located between the first
motor bracket 34 A and the second motor bracket 34B facing
cach other on the outer peripheral side of the stator core 37.
Providing the protruding portions 37A reduces a gap
between the stator core 37 and the iner wall surface of the
hub 20 in the radial direction. This {facilitates thermal
connection between the stator core 37 and the hub 20 which
1s achieved by the thermal grease 60.

In the embodiment, the positions of radial direction outer
end edges of the protruding portions 37A are aligned with
the position of the outer peripheral surface of the first motor
bracket 34A in the radial direction and the position of the
outer peripheral surface of the second motor bracket 34B 1n
the radial direction. The protruding portions 37A may pro-
trude outside the outer peripheral surface of the motor
housing 34 1n the radial direction within a range in which the
protruding portions 37A do not interfere with the hub 20.
The radial direction outer end edges of the protruding
portions 37A may be located inside the outer peripheral
surface of the motor housing 34 in the radial direction within
a range 1 which contact with the thermal grease 60 can be
maintained.

The speed reducer 40 includes a sun gear 41 connected to
an end portion of the motor shaft 31 on the one side 1n the
axial direction, multiple planetary gears 42 disposed outside
the sun gear 41 in the radial direction, multiple support
shafts 43 rotatably supporting the respective planetary gears
42, a fixing portion 44 fixing the multiple support shatts 43
to the motor 30, and an annular output gear 45 surrounding
the multiple planetary gears 42 from the outside 1n the radial
direction. Three sets of the planetary gears 42 and the
support shaits 43 are provided in the embodiment.

The sun gear 41 1s an external tooth gear coaxial with the
motor shaft 31.

The planetary gears 42 are each a two-stage gear includ-
ing one set of coaxial external tooth gears with different
diameters. Each planetary gear 42 includes a small gear 42a
located on the one side 1n the axial direction and a large gear
42b located on the other side 1n the axial direction. The large
gear 425 of the planetary gear 42 mesh with the sun gear 41.
The planetary gear 42 has a through hole 42¢ penetrating the
centers of the small gear 42a and the large gear 42b.

The support shafts 43 extend in the axial direction. The
support shaits 43 are passed through the through holes 42¢
of the planetary gears 42. End portions of the support shatts
43 on the one side in the axial direction are fixed to the fixing
portion 44. End portions of the support shaits 43 on the other

side 1n the axial direction are fixed to a bottom wall portion
134 of the first motor bracket 34A.
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The fixing portion 44 includes a top wall portion 44a to
which the end portions of the multiple support shaits 43 on
the one side 1n the axial direction are fixed and multiple leg
portions 445 extending from an outer peripheral end of the
top wall portion 44a toward the other side in the axial
direction. An end portion of the hub shait 11 on the other
side 1n the axial direction 1s fixed to the top wall portion 44a.
Three leg portions 445 are provided 1n the embodiment. End
portions of the leg portions 445 on the other side 1n the axial
direction are fastened and fixed to the bottom wall portion
134 of the first motor bracket 34A with bolts.

The output gear 45 1s an 1nternal tooth gear meshing with
the small gears 42a of the planetary gears 42. The output
gear 45 1s fixed to an 1nner surface of the lid portion 20A of
the hub 20. Specifically, the speed reducer 40 1s connected
to the motor 30 at the sun gear 41 and 1s connected to the hub
20 at the output gear 45.

FIG. 2 1s a partial cross-sectional view of a drive device
in a first modified example.

In the drive device 10A 1n the first modified example, the
motor housing 34 includes a tubular wall 134a extending in
the axial direction from a position outside the first protrud-
ing wall 245 of the wall member 24 1n the radial direction
toward the wall member 24. The first protruding wall 245 of
the wall member 24 and the tubular wall 134a of the motor
housing 34 face each other in the radial direction.

In this configuration, the first protruding wall 245 and the
tubular wall 134a causes a flow passage of the thermal
grease 60 tlowing from the recess groove 25 to the outside
of the wall member 24 to be a flow passage with a labyrinth
structure bent at multiple portions. Accordingly, the thermal
grease 60 1s less likely to flow out from the recess groove 25
to the speed reducer 40 side.

Although the motor housing 34 has the configuration
including the tubular wall 134q¢ 1n the first modified
example, the configuration may be such that an annular
groove portion about the center axis J 1s provided on the
surface of the motor housing 34 facing the one side in the
axial direction and the first protruding wall 245 of the wall
member 24 1s 1nserted 1n this groove portion.

FIG. 3 1s a partial cross-sectional view of a drive device
in a second modified example.

The drive device 10B 1n the second modified example
includes rib portions 124a, 1245 protruding toward the outer
peripheral surface of the motor housing 34, on the inner wall
surface of the hub 20. The rib portions 124a, 1245 extend
around the entire motor housing 34 1n the circumierential
direction. The drive device 10B includes a recess groove 125
whose side walls are the rib portion 124a and the rib portion
1245 and whose bottom surface is the inner wall surface of
the hub 20 located between the rib portions 124a, 124b. The
recess groove 125 1s opened on the inner side 1n the radial
direction. Specifically, the drive device 10B includes the
recess groove 125 as the recess portion facing the motor
housing 34 in the radial direction.

The b portion 124a located on the one side in the axial
direction out of the rib portions 124a, 1245 faces the outer
peripheral surface of the first motor bracket 34A. The nb
portion 1245 located on the other side 1n the axial direction
faces the outer peripheral surface of the second motor
bracket 34B. Accordingly, the recess groove 123 1s located
in a region of the inner wall surface of the hub 20 which
faces the motor housing 34 in the radial direction. To be
more specific, the recess groove 1235 faces the axial direction
gap between the first motor bracket 34A and the second
motor bracket 34B and the protruding portions 37A of the
stator core 37 1n the radial direction.
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The thermal grease 60 1s disposed 1n the recess groove
125 as in the drive device 10 of the embodiment. The
thermal grease 60 thermally connects the motor housing 34
and the hub 20 to each other 1n the recess groove 125. This
configuration causes the heat of the motor 30 to be efliciently
discharged to the hub 20 via the thermal grease 60.

The recess groove 123 1s located outside the stator 33 in
the radial direction and has a width smaller than the length
of the motor housing 34 1n the axial direction. Thus, the
range 1 which the thermal grease 60 1s disposed 1s smaller
than that 1n the configurations 1illustrated 1n FIGS. 1 and 2,
and the usage amount of the thermal grease 60 can be
reduced.

In the drive device 10B 1n the second modified example,
the amount of heat to be discharged from the motor 30 to the
hub can be adjusted by increasing or reducing the width of
the recess groove 1235 1n the axial direction and increasing or
reducing the amount of the thermal grease 60 disposed 1n the
recess groove 123.

In the second modified example, three or more rib por-
tions 124a, 124b may be disposed. Increasing the number of
r1ib portions can prevent the case where the thermal grease 60
leaking out from the recess groove 123 flows around the rib
portions and reaches the speed reducer 40.

Although the recess groove 125 extends along the entire
inner wall surface of the hub 20 in the circumierential
direction 1n the second modified example, the recess groove
125 may be divided into multiple recess portions in the
circum{ierential direction. Also 1n this case, since the recess
portions and the thermal grease 60 move relative to the outer
peripheral surface of the motor housing 34 with rotation of
the hub 20, the heat of the motor 30 can be discharged to the
hub 20. Accordingly, the thermal grease 60 does not have to
be disposed in the recess portions as long as the thermal
grease 60 1s disposed at a position capable of thermally
connecting the hub 20 and the motor housing 34 to each
other. This applies also to the aforementioned embodiment
and the modified examples.

FIG. 4 1s a partial cross-sectional view of a drive device
in a third modified example.

The drive device 10C of the third modified example
includes the rib portions 124a, 1245 protruding toward the
outer peripheral surface of the motor housing 34 on the 1nner
wall surface of the hub 20 and a recess groove 223 located
between the b portions 124a, 12456 and recessed toward the
outside 1n the radial direction 1n the inner wall surface of the
hub 20. The recess groove 225 extends around the entire
motor housing 34 in the circumierential direction. The
recess groove 225 1s opened on the mner side in the radial
direction. In other words, the drive device 10B includes the
recess groove 225 as the recess portion facing the motor
housing 34 1n the radial direction.

The recess groove 223 in the third modified example 1s a
recess groove formed to be deeper than the recess groove
125 1n the second modified example by disposing a bottom
surface of the recess groove 225 outside the inner wall
surface of the hub 20 1n the radial direction.

The motor 30 includes a motor protruding portion 30a
protruding toward the outside in the radial direction, on the
outer peripheral surface of the motor housing 34. The motor
protruding portion 30q includes a first flange portion 1334
spreading from an end edge of the first motor bracket 34A
on the other side 1n the axial direction toward the outside 1n
the radial direction, a second tlange portion 13356 spreading,
from an end edge of the second motor bracket 34B on the
one side 1n the axial direction toward the outside 1n the radial
direction, and the protruding portions 37A located between
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the first flange portion 135a and the second flange portion
1356. In other words, part of the stator 33 1s disposed
between the first flange portion 135a and the second flange
portion 1355 facing each other 1n the axial direction.

The radial positions of end edges of the protruding
portions 37A of the stator core 37 on the outside 1n the radial
direction are the same as the radial positions of end edges of
the first flange portion 135a and the second flange portion
13556 of the motor housing 34 on the outside 1n the radial
direction. The motor protruding portion 30q extends toward
the outside in the radial direction and 1s inserted into the
recess groove 225. An end edge of the motor protruding
portion 30a on the outside in the radial direction 1s located
outside an inner wall surface 20c¢ near the rib portion 124qa
in the radial direction.

The thermal grease 60 1s disposed in the recess groove
225 as 1n the drive device 10 of the embodiment. The
thermal grease 60 thermally connects the motor housing 34
and the hub 20 to each other 1n the recess groove 225. This
configuration causes the heat of the motor 30 to be efliciently
discharged to the hub 20 via the thermal grease 60.

In the third modified example, since part of the motor
protruding portion 30a 1s 1nserted 1n the recess groove 2285,
the contact area between the thermal grease 60 and the set
of the motor housing 34 and the stator core 37 1s greater than
that 1n the second modified example illustrated in FIG. 3 and
an excellent heat dissipating performance can be obtained.

In the third modified example, a configuration provided
with no rib portions 124a, 1245 may be employed. Since the
recess groove 225 1s recessed from the mner wall surface
20c toward the outside 1n the radial direction, the recess
groove 225 can hold the thermal grease 60. Moreover, since
the motor protruding portion 30a extends outside the inner
wall surface 20c¢ 1n the radial direction, contact with the
thermal grease 60 can be achieved without the rib portions
124a, 1245b.

Features of the above-described preferred embodiments
and the modifications thereof may be combined appropri-
ately as long as no contlict arises.

While example embodiments of the present disclosure
have been described above, i1t 1s to be understood that
variations and modifications will be apparent to those skilled
in the art without departing from the scope and spirit of the
present disclosure. The scope of the present disclosure,
therefore, 1s to be determined solely by the following claims.

What 1s claimed 1s:

1. A dnive device including:

a hollow hub rotatable about a hub shait extending
parallel to a center axis;

a motor housed 1n the hub and fixed to the hub shaft;

a speed reducer connected to the motor and the hub; and

an annular wall member; wherein

the motor 1ncludes:
a rotor including a motor shaft extending parallel to the

hub shaft;
a stator disposed outside the rotor in a radial direction;
and

a motor housing holding the stator therein;

the drive device includes thermal grease thermally con-
necting the hub and the motor housing to each other;

the annular wall member 1s located between the motor
housing and the speed reducer 1n an axial direction;

the drive device includes a recess portion opened on an
interior 1n the radial direction on an mner wall surface
of the hub facing the motor housing in the radial
direction;
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the thermal grease thermally connects the hub and the
motor housing to each other 1n the recess portion;

the recess portion 1s a recess groove extending along an
entirety of the inner wall surface of the hub 1n a
circumferential direction; and

the annular wall member extends from an nner wall
surface of the hub toward the interior in the radial
direction.

2. The dnive device according to claim 1, wherein

the motor housing includes a first motor bracket fixed to
one side of the stator 1n an axial direction and a second
motor bracket fixed to the other side of the stator 1n the
axial direction; and

the first motor bracket and the second motor bracket face
cach other with a gap therebetween 1n the axial direc-
tion.

3. The dnive device according to claim 1, wherein

an iner peripheral end of the annular wall member 1s
located inside an outer peripheral end of the motor
housing in the radial direction; and

the annular wall member 1includes a tubular first protrud-
ing wall extending in the axial direction from the
annular wall member toward the motor housing.
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4. The drive device according to claim 3, wherein

the motor housing includes a tubular wall extending 1n the
axial direction from a position outside the first protrud-
ing wall of the annular wall member 1n the radial
direction toward the annular wall member; and

the first protruding wall of the annular wall member and

the tubular wall of the motor housing face each other in
the radial direction.

5. The drive device according to claim 1, wherein the
recess portion 1s located in a region of the inner wall surface
of the hub that faces the motor housing.

6. The drive device according to claim 1, wherein the
stator 1s partially exposed from the motor housing.

7. The drive device according to claim 6, wherein the
stator includes a protruding portion protruding toward an
exterior in the radial direction, at a position where the stator
1s exposed from the motor housing.

8. The drive device according to claim 1, wherein the
thermal grease has a same composition as grease in contact
with the speed reducer.
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